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We propose an optical novelty filter using a self-pumped phase conjugate wave from a photorefractive
crystal BaTiO; and a spatial filter, which block the time-independent parts of an input image. This
optical system is simple and it is not necessary to care about reflectivity of the phase conjugate mirror.
The spatial filter is also effective to eliminate the unwanted higher order difraction spots from the
liquid crystal display panel for image input. We investigated analytically and experimentally some
basic characteristics of the proposed system.
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Fig.1 Optical novelty system using a spatial filter
and self-pumped phase conjugate wave.
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Fig.2 Phase distribution of input image and intensity distribution of output images. (a) Phase
distribution when a change occured, (b) intensity distribution of output image when the radius of mask

is |fe|=1/2a, (¢) |fJ=1/3a, and (d) |f]=1/8a.
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Fig.4 Amplitude transmittance of filter 1.

Table1 Diameters of filter 1.

Filter Diameter
2=y a3 i §RT256X256 TIT5. AJIfRiX Fig. A 2.148
BT LTV 7Ry FORKXFDE 2HEAL, B 1.757
RIEAAR—EL L, ¥YIar—yariRA0) R g 5$§
TEICATG Az, y) 27—V WL, ZOHBT 4 E 0.586
NE B T(fs, f) 8, #7— Y 2 EBETS, F 0.19
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Fig.5 Output images. (a) Output image obtained with filter B, (b) with filter C, (c) with filter D, and

(d) with filter E.
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Fig.6 RMS error of output images with filter 1.
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Fig.7 Amplitude transmittance of filter 2.

Table 2 Exposure time filter 2.

Filter Exposure time

A 0.5886
B 0.5000
C 0.4346
D 0.4037
E 0.3705
F 0.3333
G 0.3029
H 0.2876
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Fig.8 Output images. (a) Output image obtained with filter B, (b) with filter D, (c) with filter F, and

(d) with filter H.
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Fig.9 RMS error of output images with filter 2.
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Fig.10 Experimental setup to make filters.
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Fig.11 Filters used in our experiment. (a) Exposure time is 1/2s, (b) 1/4s, and (c) 1/8s.
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Fig. 13 Experimental results. (a)Output image
before a change occurs, (b) output image when a
change occurs, and (c) output image at steady
state.
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